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Demographic Ana lys i s  o f  Pine Vole Popula t ions i n  Two Orchard 
Types i n  Southwest V i r g i n i a  
J .  J. Hasbrouck, A. R. T ip ton,  and S. 6. L i n d q u i s t  
Department o f  F i s h e r i e s  and Wild1 i f e  Sciences 
V i r g i n i a  Po ly techn ic  I n s t i t u t e  and S t a t e  U n i v e r s i t y  
Blacksburg, VA 24061 
Few l o n g  te rm s t u d i e s  have been conducted t o  ana lyze the  popula- 
t i o n  dynamics o f  p ine  and meadow vo les  i n  o rcha rd  environments. Such 
s t u d i e s  a r e  needed t o  p rov ide  bas i c  b i o l o g i c a l  i n f o r m a t i o n  f o r  use i n  
o rcha rd  management and vo le  c o n t r o l  programs. To s a t i s f y  these needs, 
a  t h r e e  yea r  s tudy  was begun i n  December, 1979, t o  mon i to r  v o l e  popu- 
l a t i o n s  i n  a  main ta ined and an abandoned app le  orchard i n  Southwest 
V i r g i n i a .  Two o b j e c t i v e s  o f  t h i s  s tudy were (1 )  t o  f o l l o w  popu la t i on  
dynamics o f  p ine  and meadow vo les  i n  two orchard types and ( 2 )  t o  pro-  
v i d e  data  f o r  t he  development and v a l i d a t i o n  o f  computer model ing 
e f f o r t s  c u r r e n t l y  underway a t  V i r g i n i a  Tech (Jordan and T i p t o n  1982).  
L i n d q u i s t  e t  a l .  (1981) gave p r e l i m i n a r y  r e s u l t s  f rom the  f i e l d  s tudy 
a f t e r  one yea r  o f  t r app ing .  Th is  paper presents  data  f rom t h e  second 
yea r  o f  t r a p p i n g  (December 1980, t o  December, 1981) and compares t h e  
p i n e  vo le  popu la t i ons  i n  t he  two orchards d u r i n g  t h e  two years .  
The two orchards have been l i v e - t r a p p e d  month ly  s i n c e  December, 
1979. Both  orchards a r e  i n  t h e  Roanoke V a l l e y  i n  Southwest V i r g i n i a  
and a r e  w i t h i n  1  m i l e  o f  each o the r .  The main ta ined orchard has n o t  
been comnerc ia l l y  managed f o r  t he  l a s t  4 years  b u t  has been mowed 2-3 
t imes d u r i n g  s p r i n g  and sumner. The abandoned o rcha rd  has had no 
maintenance i n  t h e  l a s t  5  years .  
Both orchards were l i v e - t r a p p e d  3 consecut ive  days d u r i n g  t h e  
m idd le  o f  each month. The t r a p  g r i d s  were each about 1 / 3  hec ta re  i n  
area and measure 6  t r e e  rows by 12-13 t rees .  Two Sherman l i v e  t r a p s  
were p laced i n  t unne ls  o r  runways under each t r e e  and checked t w i c e  
d a i l y .  Traps were s e t  e a r l y  i n  t he  morning and c l o s e d  each day a f t e r  
t he  second t r a p  check. Tar paper was p laced ove r  t h e  t raps .  For each 
vo le  trapped, l o c a t i o n  o f  capture, sex, age, body weight ,  body l e n g t h  
and r e p r o d u c t i v e  c o n d i t i o n  were recorded. Voles were marked by toe  
and ear  c l i p p i n g  f o r  i d e n t i f i c a t i o n  and re leased.  To a l l o w  comparisons 
w i t h  t h e  r e s u l t s  o f  L i n d q u i s t  e t  a1 . (1981 ),  age was determined by 
body weight .  Juven i l es  were vo les  weigh ing l e s s  than 159, subadul t s  
weighed g r e a t e r  than o r  equal t o  159 b u t  l e s s  than 219, and a d u l t s  
were g r e a t e r  than o r  equal t o  219 body weight .  
Popu la t i on  d e n s i t i e s  were c a l c u l a t e d  as t h e  minimum number o f  
vo les  known t o  be a l i v e  (MNA) i n  t he  orchards f o r  each t r a p p i n g  ses- 
s ion .  MNA was s i g n i f i c a n t l y  (P<0.001) h ighe r  i n  t he  main ta ined o r -  
chard than i n  t he  abandoned orchard d u r i n g  t h e  f i r s t  yea r  (Tab le  1 ) .  
However, t h e r e  was no d i f f e r e n c e  i n  popu la t i on  s i z e  between the  two 
orchards d u r i n g  t h e  second yea r .  There were s i g n i f i c a n t l y  (P<0.001) 
more p ine  vo les  i n  t h e  main ta ined orchard d u r i n g  t h e  f i r s t  yea r  o f  
t r a p p i n g  than i n  t h e  second yea r  b u t  t h e r e  was no d i f f e r e n c e  i n  t h e  
abandoned o rcha rd  d u r i n g  the  two years .  From February, 1981, t o  
Table 1. Minimum number o f  p ine voles known t o  be a l i v e  (MNA) i n  a 
maintained and an abandoned apple orchard f o r  each month 
from December, 1979, t o  December, 1981. 
MAINTAINED ORCHARD ABANDONED ORCHARD 
MONTH 79-80 80-81 
DEC 
JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JULY 
AUG 
SEPT 
OCT 
NOV 
DEC 
May, 1981, the MNA i n  the  abandoned orchard was h igher  than i n  the  
maintained orchard. 
There were s i g n i f i c a n t l y  (P<0.003) more males and females cap- 
tu red  the f i r s t  year  i n  the maintained orchard than i n  the second year. 
I n  the second year most captures occurred from December, 1980, t o  
February, 1981, and then decl ined u n t i l  October, 1981. The h ighest  
number caught was observed i n  December, 1980 (122). There was no 
d i f f e r e n c e  (P>0.05) i n  the  number o f  p ine voles captured i n  the aban- 
doned orchard between the two years. I n  the second year h igher  numbers 
were captured i n  February (60), March (64) and Apr i  1  (60). A1 though 
the ma1e:female r a t i o  v a r i e d  monthly i n  both orchards, the y e a r l y  
t o t a l s  dur ing  the second year were 1.1:l.O i n  the  maintained orchard 
and 1.2:l.O i n  the abandoned orchard. This was s i m i l a r  t o  the  r a t i o  
i n  the  two orchards dur ing  the f i r s t  year  (L indqu is t  e t  a1 . 1981). 
The number o f  voles captured i n  both orchards dec l ined dramati- 
c a l l y  i n  Ju ly ,  August and September o f  1980 and from June through 
September i n  1981. L indqu is t  e t  a1 . (1981) speculated the dec l ine  i n  
number o f  captures and i n  MNA dur ing summer was caused by a decrease 
i n  t r a p p a b i l i t y  and no t  by an actual  decrease i n  populat ion s i ze .  
A c a l c u l a t i o n  was made o f  the percent catch o f  those known a l i v e  f o r  
each month i n  both orchards (Table 2).  To compute t h i s  percentage the  
t o t a l  number o f  p ine voles captured each month ( i n c l u d i n g  voles on 
unknown sex) was d i v i d e d  by the MNA f o r  t h a t  month. There were no 
s i g n i f i c a n t  d i f fe rences  i n  percent catch between the two orchards nor 
between the  two years. However, the percentage dropped below 50% from 
J u l y  t o  September i n  the  maintained orchard both years. The abandoned 
orchard had s i m i l a r  trends. Thus, there was some dec l ine  i n  trappa- 
b i l i t y  i n  summer i n  both orchards which reduced the number o f  voles 
captured and est imates o f  populat ion s i ze .  
The oercentage o f  j uven i les ,  subadults and adu l t s  was n o t  s i g n i -  
f i c a n t l y  d i f f e r e n t  between the  two orchards dur ing  the  second year  o f  
t rapp ing  (Tables 3 and 4) .  Juveni les and subadults were captured each 
month i n  the maintained orchard dur ing  the f i r s t  year o f  t rapp ing  b u t  
dur ing  the second year  no juven i les  were captured i n  6 months and no 
subadults captured i n  2 months (Table 3 ) .  The percentage o f  adu l t s  
captured dropped below 60% dur ing  f a l l  o f  the second year and was on ly  
37% i n  December, 1981. Small sample s izes may have accounted f o r  
these low percentages. I n  the abandoned orchard there were s i g n i f i -  
c a n t l y  (P<0.03) more juven i les  captured the  second year than i n  the 
f i r s t  year (Table 4 ) .  The percentage o f  adu l t s  captured stayed above 
70% except from J u l y  t o  September bu t  small sample s izes may again 
have caused some b ias .  
Adu l t  males captured i n  the maintained orchard dur ing  the f i r s t  
year  had s i g n i f i c a n t l y  (P<0.001) h igher  body weights than those cap- 
tu red  the second year. Adul t  female body weights were not  d i f f e r e n t  
(P>0.05) between the  two years. I n  t h e  abandoned orchard the re  was 
no d i f f e r e n c e  i n  e i t h e r  male o r  female body weight between the two 
years. Adul ts  captured the f i r s t  year  tended t o  be heavier i n  the 
maintained orchard than i n  the  abandoned orchard (ma1 es P=0.0516; 
females P=0.077). There was no such t rend  dur ing the second year. 
Table 2. Percent catch o f  those known a l i v e  f o r  each month i n  a main- 
ta ined  and an abandoned apple orchard near Roanoke, V i r g i n i a .  
Number captured i s  ind ica ted  i n  parentheses. 
MAINTAINED ORCHARD ABANDONED ORCHARD 
MONTH 79 - 80 80-81 
DEC 
JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JULY 
AUG 
SEPT 
OCT 
NOV 
DEC 
Table 3. Percent o f  j u v e n i l e  (JUV), subadul t  (SAD) and a d u l t  (AOU) 
p ine  vo les captured each month i n  a mainta ined apple orchard 
near Roanoke, V i  r g i  n ia ,  f rom Oecember, 1979, t o  Oecember, 
1981. Voles o f  quest ionable  sex a r e  n o t  inc luded.  
OEC, 1979-DEC, 1980 DEC, 1980-DEC, 1981 
MONTH N JUV SAD AOU N JUV SAD AOU 
OEC 168 6.0 7.7 86.3 122 2.5 15.6 82.0 
JAN 115 0 . 0 ~  0 . 0 ~  0.0 1 96 1.0 23.0 76.0 
FEB 121 4.1 19.8 76.0 51 0.0 19.6 80.4 
MAR 209 5.5 16.5 78.0 31 0.0 9.7 90.3 
APR 267 8.0 23.5 68.5 21 0.0 14.7 85.7 
MAY 143 2.1 16.8 81.1 21 14.3 0.0 85.7 
JUNE 119 5.0 6.7 88.2 11 9.1 18.2 72.7 
JULY 29 3.5 24.1 72.4 7 0.0 28.6 71.4 
AUG 14 7.1 14.2 78.6 3 33.3 33.3 33.3 
SEPT 21 4.8 9.6 85.7 1 0.0 0.0 100.0 
OCT 145 9.3 26.8 64.0 9 0.0 44.4 55.5 
NOV 113 6.2 39.8 54.0 52 13.5 34.6 51.9 
DEC 122 2.5 15.6 82.0 43 18.6 44.2 37.2 
Data n o t  i nc luded  because most animals were n o t  weighed. 
Table 4. Percent o f  j u v e n i l e  (JUV), subadult  (SAD) and a d u l t  (ADU) 
p ine voles captured each month i n  an abandoned apple orchard 
near Roanoke, V i rg in ia ,  from December, 1979, t o  December, 
1981. Voles o f  quest ionable sex a re  n o t  included. 
- -- - - - - -  - 
DEC, 1979-DEC, 1980 DEC, 1980-DEC, 1981 
MONTH N JUV SAD ADU N JUV SAD ADU 
DEC 49 2.0 
1 
JAN 3 1 0.0 
FEB 29 0.0 
MARCH 47 0.0 
APRIL 34 0.0 
MAY 20 0.0 
JUNE 29 6.9 
JULY 15 6.7 
AUGUST 1 0.0 
SEPT 1 0.0 
OCT 33 9.1 
NOV 43 0.0 
DEC 30 6.7 
Data n o t  inc luded  because most animals were n o t  weighed. 
The dramatic dec l ine  i n  the p ine vo le populat ion i n  the  main- 
ta ined  orchard and the d i f fe rences  repor ted between the  two orchard 
types may be due t o  several fac to rs .  I n  the maintained orchard a very 
poor apple crop i n  1981, coupled w i t h  reduced vegetat ive cover, caused 
the apples on the ground t o  d e t e r i o r a t e  much f a s t e r  than i n  previous 
years. This may have produced an environment which could n o t  support 
the h igh  vo le dens i t y  found i n  the maintained orchard i n  1980. A 
severe drought dur ing  the summer and f a l l  o f  1981 may a lso  have had a 
greater  impact on the populat ion i n  the maintained orchard than i n  
the  abandoned orchard. Another explanat ion might  be t h a t  successional 
changes i n  the vegetat ion a re  occurr ing i n  the maintained orchard since 
i t  i s  no longer being commercially managed ( i  .e. no insec t i c ides ,  
t r e e  pruning o r  herb ic ides) .  F i n a l l y ,  i t  has never been determined if 
pine voles e x h i b i t  c y c l i c  dens i t y  f l u c t u a t i o n s  as do o ther  species of 
microt ines.  I n  an optimum environment such as a maintained orchard 
p ine voles may be c y c l i c .  The populat ion i n  1980 may have reached a 
peak dens i t y  w i t h  the dec l ine  phase f o l l o w i n g  i n  1981. The populat ion 
densi ty  i n  the abandoned orchard was much more s tab le  over the two 
year period, perhaps because the h a b i t a t  i s  n o t  as favorable f o r  h igh 
reproduct ive output  o r  s u r v i v a l .  The vo le populat ion d i d  dec l ine  i n  
the summer o f  1981 i n  the abandoned orchard, b u t  t h i s  may be due t o  
the  extremely d r y  weather reducing e i t h e r  the populat ion s i z e  o r  
trappabi 1  i t y .  
Vegetat ion w i l l  be sampled i n  both orchards t h i s  sp r ing  and sum- 
mer. Temperature and r a i n f a l l  data w i l l  a l so  be analyzed t o  determine 
i f  these f a c t o r s  were c o r r e l a t e d  w i t h  the dec l ine  in both orchards 
dur ing the summer o f  1981. Data which i s  c u r r e n t l y  being c o l l e c t e d  
w i l l  be analyzed t o  prov ide more i n s i g h t  i n t o  body weight dynamics, 
seasonal reproduct ion and surv iva l ,  and s p a t i a l  dynamics o f  both p ine 
and meadow vole populat ions i n  both orchards. 
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